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16.	 Ab•trect
Leukocytolysis (after I.
,
I. Federov's technique) was determined under con-
ditions of hypokinesia of 10 days to 1 month duration in healthy persons
and in experiments on albino rats of 1 month duration.
It was found that prolonged restriction of movement restilted,both in
clinical and experimental conditio3F"s,"n aconsiderable increase of
leukocytolysis (by two- three-fold).	 Leukoc^tolysis continued several
days after cessation of hypokinesia.
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CHANGES IN LEt^{oCYTE STABILTTY ]N HYPODYNAM7A
by
I. I. F'edorov, Z . ^ . Fedorova, Ye , N . Pekus, and
T. L. Sakun, Kiev Institute for Advancement of
_=	 Physicians and Kiev Scientific Research Institute
of Medical Problems of Physical Culture
Leukocytolysis (after I. I. Fedorov ' s technique) was
determined under conditions of hypokinesia of 10 days to 1
-
	
	 month duration in healthy Persons and in experiments on
albino rats of 1 month duration.
It was found that prolonged restriction of movement re-
sulted both in clinical and experimental conditions in a
considerable increase of leukocytolysis (two-three-fold).
Leukocytolysis continued several days after cessation of
hypokinesia.
Experimental and clinical study of leukocyt^^lysis, from whose state one
can ^u3ge the resistance of the organism, is of great importance in pro-
longed i^ypokinesia.
Limited human motor activity is a defense measure of the organism in
many diseases (various forms of cardiovascular pathology, affection of the
nervous system, certain types of trauma, etc.). However, prolonged hypo-
dynsr:ia resul`^s '_n unfavorable shifts in the organism. A ri^1c^ pattern of
hypodynamia cacti also accompany space flights. In light of the afnremantioned.
hypodynamia becomes a most important problem of n^llcine requiring serious
study.
The state of h;^podyna.mia 1n experiment was attained by placing
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the experimental animals (^0 albino rats, melee, weighing 200-2,50 g^ in
especially designed cages whose dimensions considerably limited their
mobility. The duration of hypokinesia was 30 days. The blood for studying
E	
the animals was taken from the mayor vessels. Tha control was healthy rats
of the same age, sex and weight maintained under normal conditions of s
vivarium on the same food ration as the experimental rats.
In this work the degree of leukocytolysis was determined according to
a technique developed in the depaxtment of the laboratory of diagnostics
of the Kiev Institute for the Advancement of P hysiaians. The proposed
technique has a number of advantages, and preciselye to obtain a leukocyte
concentrate small quantities (0.4 ml) of blood are used which can be easily
taken from the finger, human ear lobe. as well as from any region of the
animal body= the concentration of leukocytes is reached with the help of a
spiral centrifuge TsS-1 whose use accelerates and simplifies the method of
preparing the leukocyte concentration. One should also note that in the
leukocyte concentrate obtained with the help of the TsS-1 concentrate the
leukocytes undergo little trauma, since during the centrifuging the blood
is located in an elastic, plasticized capillary and not subject to chemical
effect. The determination of the degree of leukocytolysis according to
the suggested technique requires a little over an hour, while the use of
other methods occupies a day and more.
The leukocyte concentrate obtained with the help of the spiral centri-
fuge is diluted with a physiological solution and incubated for one hoax
in an incubator at temperature of 37'. The total quantity of leukocytes
in 1 mm3 of concentrate before and after the incubation is computed by the
standard chamber method with the use of a blender. Ta determine the degree
of leukocytolysis the percentage of leulcacytes destroyed during the incubation
is computed. The proposed technique was approved in experimental and clinical
conditions. According to the data of the authors, the degree of leuko-
cytolysis itt the albino rats is 10+ ^^, and in practically healthy, adult
people--1'3. 5+1. ^.
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The findings indicated that leukocytolysis of intact albino rats floc-
tasted in limits 8.0^1.?,^.
A s follows from the findings, in limited motor activity the stability
of the leukocytes in rat blood was xeliably reduced. Thus, whereas in the
animals . .the control group leukocytolysis wa.s on the average 8.0+1.6, in
mats who underwent prolonged hypokinesia leukocytolysis rose by mcre than
three-fold and was 25.^2.?^.
Especial attention in the work was given to a study of the stability
of leukocytes in people who spent a long time confined to bed with maximum
limitation of the muscular activity. The study was made in May-June 1970
under clinical conditions. Six practically healthy y^"^^R people were under
observation= a thorough and comprehensive examination was made of them
in the initial state before the beginning of the experiment, in a normal
motor pattern.
Further three of them (F-s, K-r and Ye-n) were kept for 30 days under
special conditions of strict bed confinement with limited motor activity,
the remaining three (T-n, Kh-oy and K-iy) were in a state of hypokinesia
for 10 days,
The degree of leukocytolysis was dot^rmined in dynamics according to
the technique indicated in the experimental section. The results from
determining leukoc ytolysis in people are given in the table.
Determination of the degree of leukocytolysis in dynamics during
hypokinesia demonstrated that a reduction in the stability of leukocytes
occurs already on the 10-14th day, whereby in half of the subjects at this
time leukocytolysis was increased twv-fold as compared to the initial, and
in the others--somewhat less. It is important to note that the process
of intensified breakdown of leukocytes continued far several days even after
the end of hy^^okinesia. Thus. in onQ of the :ix subjects in a h3ek and in
one cf them in two weeks after the er?cl cf h^^^^ckinesia the st..`tbility o1' thc^
leukocytes approached the initial values, and in all the ot.tiers--le^ikc^-
cytolysis in the beginning (1-2 weeks) of the restorative period remained
._
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TABT^
Subjects Initial
amounts
In 10-1	 days
after start of
hypokinesia
In a month	 ; In 2 weeks after
after start	 end of hypokinesia
of hypoki.nesia^
^ -s 18.0 3,5.8 54.5 49. z
K-r 10.3 29.3 18.0 11.2
K-n 14.0 20.2 24.8 22.2
Within a week after the
end of hypokinesia
K-ly 8.0 111.0 - 44.0
x -oy ^	 9.0 ^ 2z.o - 33.3
T-n E	 18.0 ^ 31.6 ^	 - 20.0	 L
high. A n especially considerable intensification of leukocytolysis on the
eightrday of the restoration period was noted in the subject K-iy, in whom,
as is apparent from the data of the table, leukocytolysis in this time was
44^, which is five plus times greater than the initial level. It should be
noted that in this subject the total leukocytosis in the peripheral blood
was considerably reduced= before hypokinesia leukocytosis in him was 9100.
on the 10th day of hypokinesia--6200 and a week after the end of hypokinesia--
4600 leukocytes in 1 mm3.
The findings on the reduction in stability of leukocytes during
hypokinesia are linked to the changes in their functional state, in parti-
cular, with the change in the absorbing function of the noutrophils in the
peri^phisral blood. With prolonged hypokinesia, after a short-term period of
primary stimulation of phagocytosis a phase begins of lengthy suppression
of the absorbing ability of the leukocytes (B. A. Chukhlovin, S. A. Burov,
1969. Under these conditions both the nonspecific anti-infection resistance
and the specific immunological reactivity of the organism, and favorable
conditions are created for intensification in the activity of the auto-
microflora, latent infection or spread of the stimulant brought from outside.
In several conditions of the experiment altered in technique we
successfully cla^^ified the definite effect ^f the plasma factors on the
intensity of leukocyte breakdown. We incubated the leukocyte concentrate
in an incubator not only with a physiological solution as provided for by
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the technique, but parallel with the plasma. of blood of oth.^r experimental
animals. Here it was found that tha magnitude ^^' breakdown of leukocytes
incubated in the physiological solution and in the blood plasma was different.
Especially distinct differences were noted in the experiments of incubating
the leukocyte concentrate of healthy rats with blood plasma of rats who had
undergone hypokinasia and had a high percentage of leukocytolys#s. Under
these experimental conditions the breakdown of leukocytes of healthy rats
considerably increased.
It is quite pose ;ale that under conditions of lengthy restricted
mobility, as a result of the disruption in metabolic processes, in the blood
plasma incompletely oxidized products of metabolism are accumulated and
circulate, and the mean level of vacant-oxygen is increased in the blood and
in the urine ( D. F. Chebota.rev et al., 1969), and recovery of protein with
the dominance of breakdown over synthesis is reduced ( R. Y. Chagovets, 19571
P. V. Gudz', 1968), and unfavorable conditions are created for the vital
activity of the white blood cells.
According to our data, during restricted movement in the blood of the
experimental animals the content of lactic and pyruvic acids increased.
The lactate concentration in the blood of xats at the end of a month of
hypokinesia reliably increased and rose 1.5-fold versus the initial amounts,
while the content of pyruvate rose from 1.6t0.^7 to 2.4^+^0.3 mglb (D>0.05).
A n increase in tha concentration of the indicated substances can indi-
cats, on the one hand, the intensification of glycolysis, and on the other,
an increase in pyruvate and lactate in the blood can indicate the delay in
oxidation and the processes of resynthesis into glycogen, and the reduction
in intensity of the Pasteur-Meyerhof reaction. A s was shown previously
(I. I. Fedorov, 1958) an internally administered solution of lactate under
conditions of normal functioning of the organism and in certain pathological
processes is rapidly included in the metabolism, in the first place, in the
biochemical processes occurring in the liver. Under conditions of hypo-
kinesia the products of interstitial exchange of py^uvate and lactate are in
increased concentrations and are included in the metabolic processes
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insufficiently intensively.
Thus, one should note that lengthy restricted motor activity is
accompanied by an increase in the percentage of leukocytolysis. A certain
role in the increase of the degree of leukocytolysts during hypokinesia
belongs to the biological properties of the blood plasma.
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